Novel germline hMSH2 genomic deletion and somatic hMSH2 mutations in a hereditary nonpolyposis colorectal cancer family.
Germline and somatic mutations of the hMSH2 gene were determined in a Japanese hereditary nonpolyposis colorectal cancer (HNPCC) family fulfilling the Amsterdam criteria. PCR-SSCP-sequencing of genomic DNA detected a somatic hMSH2 mutation of an A deletion at codon 227-229 in a duodenal carcinoma and a somatic hMSH2 mutation of an A insertion at codon 21 in a gastric carcinoma from affected family members, both carcinomas exhibiting high microsatellite instability. However, no germline hMSH2 mutation was detected by the PCR-SSCP-sequencing method. Genomic DNA was then analyzed by Southern blot hybridization using three hMSH2 cDNA probes (probe A involving exons 1-5, probe B involving exons 4-11 and probe C involving exons 9-16) after digestion by restriction enzymes, EcoRI, HindIII and NsiI. The NsiI digest of DNA from normal tissues of affected members exhibited an aberrant 8.6 kb restriction fragment, in addition to the normal 10.6 kb fragment, when hybridized to probes A and B. This suggested the presence of a heterozygous 2kb genomic deletion encompassing exon 4, 5 or 6. RT-PCR-sequencing revealed that the deleted region encompassed exon 5. This novel genomic deletion of the hMSH2 gene was confirmed to be pathogenic, and the Southern hybridization pattern was applied to the pre-symptomatic diagnosis.